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S1.1. Derivation of Equation 2
5
The change in optical density due to the additive emission by SIF can be de-6 rived as follows:
with ln(1 + x) ≈ x and x = I 0 /I − 1
(S1)
S1.2. Derivation of Equation 6
8
The linearization follows the general approach common for trace gas retrievals 9 in solar spectra, i.e., it is performed on the natural logarithm of the intensities 10 using a Taylor series of the logarithm with O(x 2 ) representing higher orders of 11 this approximation:
Equation S2 includes two approximations which need to be discussed in more 
. The situation is, however, different in the red wavelength 19 range where
can be 0 -0.3, due to the much lower canopy reflectivity in this 20 wavelength range. The positive bias can thus be up to 10 times higher, introducing 21 considerable errors in the retrieval. We will present a solution to this problem in
22
Section 2.1.2 in the manuscript.
23
The second approximation is I C (λ) ≈ a C · I(λ). We can rewrite the following 24 term of this approximation using a Taylor expansion to quantify this error:
The error is thus approximately
For typical values of
this approximation leads to a negative bias in
of 0 -9 · 10 −4 , i.e., it imposes 27 a negative bias of 0 -3% on
. As in the first approximation, the larger
in the red wavelength range again leads to a much higher bias. It is interesting 29 to note that the two approximations are of opposite sign and thus partly cancel 30 each other. Combining both approximations leads to a negative bias in
of 0 -31 4.5 · 10 −4 or, expressed in relative terms, it imposes a positive bias of 0 -1.5% on
, in the far-red wavelength range. As with the first approximation, the bias in 33 the red wavelength range is considerably higher, i.e. 0 -15% on
.
34
S1.3. Derivation of Equation 9
35
Using the definitions introduced in Equation 8 of the manuscript, we can de-36 fine the optical depth of the Fraunhofer band as:
NL is the relative nonlinearity which determines the deviation based on the lin-38 earity from the ratio of the quadratic and linear terms.
39
S1.4. Derivation of Equation 10
40 ln
The radiometric calibration is different for each PhotoSpec system and for 42 each field site. Thus, the radiometric calibration has to be performed for each 43 instrument and at each field site. The radiometric calibration measurements are 44 preferably made around noon and when it is cloud-free for at least 15-30 minutes.
45
The calibrated spectrometer and the PhotoSpec system are temporally synced and 46 record spectra simultaneously. Figure S1 shows an example of the calibration 
S3. PAM measurements
55
The SIF measurements on the roof of the UCLA Math Sciences building were 56 compared to field observations using a portable chlorophyll fluorometer (PAM-57 2500, Heinz Walz GmbH, Effeltrich, Germany) to link the SIF signal to fluores- 
